Suppression of NLRP3 inflammasome by oral treatment with sulforaphane alleviates acute gouty inflammation.
The aetiology of gout is closely linked to the deposition of monosodium uric acid (MSU) crystals and the consequent activation of the NOD-like receptor family, pyrin domain containing 3 (NLRP3) inflammasome. In this study, we investigated whether oral administration of an NLRP3 inhibitor would be effective to attenuate the symptoms of gout. The effects of oral administration with sulforaphane (SFN) were examined in two mouse models of acute gout induced by injection of MSU crystals into footpads or air pouch. The production of caspase-1 (p10) and IL-1β was examined by immunoblotting and ELISA as hallmarks of NLRP3 inflammasome activation. Oral administration of SFN attenuated MSU crystal-induced swelling and neutrophil recruitment in a mouse foot acute gout model, correlating with the suppression of the NLRP3 inflammasome activation in foot tissues. Consistently, oral administration of SFN blocked MSU-crystal-induced activation of the NLRP3 inflammasome in a mouse air pouch gout model. SFN suppressed NLRP3 inflammasome activation induced by MSU crystals, adenosine triphosphate and nigericin but not by poly(dA:dT) in primary mouse macrophages, independent of the reactive oxygen species pathway. SFN inhibited ligand-independent activation of the NLRP3 inflammasome, suggesting that SFN may act directly on the NLRP3 inflammasome complex. Oral administration of SFN effectively alleviated acute gouty inflammation by suppression of the NLRP3 inflammasome. Our results provide a novel strategy in which oral treatment with SFN may be beneficial in preventing acute attacks of gout.